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(54) Tide: CENTRIFUGALLY ATOMIZED ZINC ALLOY POWDER FOR ALKALINE BATTERIES 
(57) Abstract 



This invention relates to centrifugal atomized zinc alloy powders for alkaline batteries consisting of (a) 0.005-2 % by weight of 
indium, and 0,005-0.2 % by weight of either one of Al and Bi, or (b) 0.005-2 % by weight of indium, and 0.005-0.2 % by weight of Bi, 
and 0.001-0.5 % of either one or both of Al and Ca, or (c) 0.005-2 % by weight of either one or both of Bi and Al. and 0-0.5 % by weight 
of Pb, the remainder being zinc. The powder is obtained by centrifugal atomisation in a protective atmosphere, where the oxygen content is 
less than 4 % by volume. The resistance to corrosion in the electrolyte of the battery, especially after partial discharge, is markedly better 
than when the same alloys are prepared by the traditional production process. The capacity of batteries containing these powders is very 
good. 
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Table 3: Discharge time of batteries prepared with centrifugally atomised vs. 
gas jet atomised powders * 



Ex. 
No. 


Alloy powder additives 
(ppm) 




o, 

%by 
Volume 


Discharge time 
(%) 




In 


Bi 


Ca 


Al 


Pb 








(29) 


160 


230 






46 


c 


2.35 


102 


(30) 


160 


230 






46 


c 


0.6 


90 


(31) 


160 


230 






46 


G 


2.35 


87 


(32) 


160 


230 






46 


G 


0.6 


61 



(***): 'C: centrifugal atomized powder; 'G'rpowder preparation by gas jet 
5 atomisation 



The results of Experiment 3 are the following: 

- both discharge times for centrifugally atomised powders are within the 
claimed range of 90-110% of the discharge time of the standard powder. 2.35% 

10 O a yields a better capacity than 0.6% O a . 

- both discharge times for the gas atomised powder are significantly 
lower than the discharge times of powders atomised centrifugally in gas with 
the same composition of the powder and of the protective atmosphere, and are 
less than 90%. 

15 

In Table 4 additional results for powders prepared by centrifugal atomisation 
according to the invention are given. They have been prepared and tested 
following the procedure of Experiment 1. 
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Table 4: Volume expansion of different centrifugally atomised powders 



No. 


Alloy powder additives 
(ppm) 


°i 

%bv 
Volume 


Volume expansion (%) 


In 


Bi 


Ca 


Al 


Pb 


(33) 


250 


25U 


150 






0.6 


33 


(34) 


500 


no 




35 




0/6 


1.9 


(35) 


5UU 


110 




OCT 




1.35 


2.5 


(36) 


500 


110 


- 


35 


- 


1.6 


2.1 


(37) 


500 


110 




35 




2.1 


6.7 


(38) 


500 


110 




35 




2.6 


7.6 


(39) 


150 


230 








1.6 


5.5 


(40) 


200 


100 




100 




1.6 


40 


(41) 


200 


100 




100 




2.6 


2.9 


(42) 


150 


230 








0 


5.6 


(43) 


150 


230 








2 


73 


(44) 


200 


100 




100 


40 


2 


2.7 


(45) 


150 


230 






38 


2.45 


6.7 


(46) 


150 


230 






55 


0.25 


5.0 


(47) 


200 


100 




100 


40 


3.5 


3.7 
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Yes: Claims 1-10 
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AS TO BOX IV: 

1 . Claim 1 comprises three alternatives which are linked by the presence of Zn and 
the amount of Bi as common feature. Such alloys, however, are already known 
from the prior art (see D2, claim 1 , example 1 and p.1, 1.19). 

2. The process feature contained in this claim not being suitable to establish novelty 
of a product claim (see Box V), the alternatives contained in claim 1 lack unity 'a 
posteriori'. 

3. Anyway possibly patentable subject matter only seems to be contained in a 
product claim in which the product is defined in terms of the essential product 
features. As claim 1 clearly does not meet the requirements of the PCT, no 
invitation to pay additional fees had to be sent. 

AS TO BOX V: 

1 . Claim 1 differs from the disclosure of D2 only by features concerning the process 
used for the fabrication of the claimed powder (i.e. the powder prepared in D2 is 
obtained by atomizing the molten alloy in a jet of compressed air). 

2. According to the applicant, the powder of the invention exhibits a better corrosion 
resistance, which is claimed to be derivable from the gassing tests shown in Table 
1. 

3. This argumentation, however, is not convincing. Alloy powders 11,12 and 17, 18 
exhibit a gassing behaviour that is at least as good as the gassing of the claimed 
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electrodes, although the experiments with these electrodes have been conducted 
in air. 

4. Moreover product-by process claims are only acceptable in exceptional cases. In 
the present case it would have been easily possible to further characterize the 
claimed powder in terms of conventional parameters, such as particle size and 
oxygen content. Such a definition would have been absolutely necessary, as 
these parameters depend largely upon process parameters such as temperature, 
rotation speed and exact composition of the atmosphere used. In the lack of such 
parameters, the claimed product is not sufficiently defined in order to allow a 
reasonable comparison with the prior art. Novelty of claims 1-6 thus cannot be 
acknowledged (Art,33(2) PCT). 

5. D1 deals with a problem that is also 'at the heart of the present invention', i.e. the 
reduction of hydrogen gas evolution in spite of a low amalgamation. D1 teaches 
also an atomization of Zn alloy powder at an oxygen content that is controlled to 
4vol% or less. A skilled man dealing with gas atomization methods for the 
preparation of Zn alloy powder must be expected to know this document in this 
fairly limited technical area. He immediately gets the incentive to try the 
atmosphere used also according to claiml. Consequently the combination of the 
teachings of D1 and D2 is obvious. Claims 7-10, directed to methods for the 
production of the powder, thus lack an inventive step under Art.33(3)PCT. 
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